Objective: The aim of this study was to compare the prevalence of behavioural and psychological symptoms of dementia (BPSD) in cognitively impaired elderly residents of long-term care facilities in East Asia and to explore the factors associated with these patterns. Methods: This was a cross-sectional survey of BPSD in cognitively impaired elderly residents of long-term care facilities in Japan, South Korea, China, Taiwan, and Thailand. The Mini-Mental State Examination, Clinical Dementia Rating (CDR), and Neuropsychiatric Inventory, Nursing Home version (NPI-NH), were used to assess cognitive status, dementia severity, and BPSD, respectively. NPI-NH subscale severity scores were multiplied by frequency scores to obtain the subscale scores and aggregated into two groups based on score (clinically insignificant = 1-3; clinically significant ≥4). Results: Data from 662 people were analyzed. Median age, median MiniMental State Examination scores, and median CDR scores differed significantly among the seven study sites. The prevalence of BPSD varied from 64% in Taiwan to 100% in dementia care units in Japan, and the median total NPI-NH scores ranged from 2 in Taiwan to 14 in dementia care units in Japan. After stratification of the sample by dementia severity and clinical significance of NPI-NH scores, differences in the prevalence of clinically significant BPSD were mostly observed among facilities dedicated to dementia patients in the CDR 1 group. In the CDR 3 group, the prevalence of some clinically significant BPSD, such as apathy, was high even among study sites with low median total NPI-NH scores. Conclusions: Our findings may suggest referral and selection biases in the study sites. Future prospective studies are needed to address the impact of environmental and care factors on the occurrence of BPSD in Asian countries.
INTRODUCTION
The problem of rapidly aging societies is more deeply felt in Asia than in any other region of the world, as older people account for more than 50% of the population. 1 The rising number of nursing home beds in East Asia not only reflects the sharp increase in the number of older persons with dementia (PWD), but also a national concern about caring for PWD. 2, 3 South Korea now has the highest number of nursing home beds per 1000 population of ≥65 year olds among Organisation for Economic Co-operation and Development countries, and almost three times as many as in Japan. 2 In China, the number of nursing home beds increased from 3.15 million in 2010 to 6 .73 million in 2015. 3 Despite these increases in the number of long-term care facilities (LTCFs), little is known about the behavioural and psychological symptoms of dementia (BPSD), a source of major care burden, 4 in residents with dementia in East Asia.
Over 90% of PWD develop BPSD in the dementia trajectory, 5 although most studies of the prevalence of BPSD in LTCFs have been conducted in Western countries. 6 A review by Seitz et al. on the prevalence of dementia and BPSD in LTCFs showed substantial variation: 6 dementia varied from 12% to 95%, and BPSD varied from 38% to 92%. 6 Reviews of BPSD indicate that the types and severity of BPSD are affected by dementia type 5 , severity of dementia, 7 gender, 7 physical and care environments, 8 and treatment. 5 The literature on the prevalence of BPSD in East Asia is limited, especially in LTC settings. A literature search identified only one paper on the prevalence of BPSD in Korea, 9 and the rest of the studies in East
Asia were mostly limited to outpatient settings in China, 10 Taiwan, 11 and inpatients in Korean hospitals, 12 with specific research aims other than surveying the prevalence of BPSD. The Korean survey studied the association between BPSD and the prescription of antipsychotic drugs in PWD in LTC facilities. The survey covered 20 LTCFs with 529 residents diagnosed with dementia, 9 and BPSD were measured by the Neuropsychiatric Inventory Questionnaire. The symptom with the highest prevalence was agitation (53.1%), followed by depression (51.6%), irritability (46.1%), and disinhibition (40.2%), and the lowest prevalence was appetite/eating behaviour (18.9%), followed by euphoria (25.6%) and hallucinations (26.9%). The selection criteria for the facility were not described, and cognitive functioning and severity of dementia were not reported. The aim of this study was to compare the type and severity of BPSD among cognitively impaired residents in LTCFs in seven study sites in East Asia while controlling for the severity of dementia, and to discuss the implications for future research.
METHODS
The LTCFs surveyed in this study provided nursing services and support for activities of daily living, and included any type of LTCF that admitted PWD.
LTCFs typically limit residents' length of stay. In contrast, nursing homes (NHs) provide the same types of services as LTCFs, but there is no limit on the length of stay. Group homes (GHs) for PWD mainly provide custodial services, and nursing services depend on the contract.
Study design and participants
This study was a cross-sectional descriptive study designed to compare the type and prevalence of BPSD in cognitively impaired elderly residents of LTCFs in East Asia (the Prevalence of SymptOms of DementIa in East-Asian Cross-cultural (EPISODIC) study). Data were collected between September 2015 and April 2016 from 19 facilities at six study sites in East Asia and 1 study site in Southeast Asia. Convenience sampling was used to select both facilities and participants due to the difficulty of recruitment.
Three types of facilities in Japan were selected. The first type comprised two special dementia care wards that admitted patients with severe BPSD, in a general hospital in Western Japan. These wards were chosen because they have a high prevalence of BPSD. The second type comprised GHs that accommodated elderly patients with mild-to-moderate dementia. Nine GHs in a major metropolitan area in Japan were recruited to the study. The third type comprised two LTCFs in central Japan. Among four overseas regions, two sites that included facilities dedicated to dementia patients were recruited. One site was a dementia care unit in a large NH in southern China, and another site comprised one NH and one GH in a metropolitan area in South Korea. Another two sites did not specialize in dementia care: one was an NH in eastern Taiwan and the other comprised three NHs in northern Thailand. Thailand was included in this study because the country has never conducted an epidemiological survey of dementia or BPSD and is facing the problem of a rapidly aging society.
For all sites, we aimed to achieve a sample size of 100 because a systematic review indicated that the mean sample size of cross-sectional studies on BPSD was 100. 13 Eligibility criteria were older persons who 1) were residing in a facility dedicated to caring for PWD, had been diagnosed with dementia, or had a Mini-Mental State Examination (MMSE) because wandering is a major BPSD. The exclusion criterion was a history of schizophrenia because of the difficulty in distinguishing BPSD from symptoms of schizophrenia such as delusions. The diagnostic criteria for dementia were based on the International Classification of Diseases, 10th Revision, 15 Diagnostic and Statistical Manual of Mental Disorders, 4th edition, 16 or international diagnosis guidelines. [17] [18] [19] [20] In Japanese LTCFs, applications for long-term care insurance include a Japanese cognitive function test, which was used for screening the potential participants. At the Thai site, all residents were screened using the MMSE.
Research assistants were hired for data collection in each region. Demographic and clinical data were obtained from patients' medical records. Because of the differences in the educational backgrounds of the healthcare professionals, their roles, and the staff mix among the seven study sites, the type of health care professionals who assessed the participants using the scales differed among study sites. We briefly describe the data collection method of the Clinical Dementia Rating (CDR) and the Neuropsychiatric Inventory, Nursing Home version (NPI-NH), as they were the main variables used in our study. The MMSE was used to measure cognitive function. 14 The CDR was used to measure dementia severity, 21 and staff members who knew the participants well were chosen to assess the participants or to be interviewed. In China and Taiwan, psychiatrists assessed participants using the CDR. In the Japanese hospital (HP) and LTCFs, registered nurses who were in charge of the participants filled out the CDR sheets. In Japanese group homes (GHs), the staff members who lived with the participants filled out the CDR sheets. In Thailand, a registered nurse and a clinical psychologist interviewed the staff for the CDR assessment. In Korea, an experienced graduate student nurse interviewed the staff for the CDR assessment.
The NPI-NH was used to assess the presence, frequency, and severity of BPSD. 22 Versions of the NPI-NH in Chinese 23 , Korean, and Thai (manuscript in preparation) were validated by the co-authors. The Taiwanese version was not available, and the Taiwanese version of the NPI-12 was used. The data collection method for the NPI-NH was the same as for the CDR in three sites in Japan and in Thai. In China, graduate student nurses interviewed the staff members who took care of the participants to complete the NPI-NH. 23 In Korea, registered nurses who were in charge of the participants completed the NPI-NH sheets. The inter-rater reliability of the NPI-NH was conducted in a pilot study of 10 residents in Thailand. The Spearman rank correlation coefficient between the two raters for the total CDR score was 0.969, and that for the total NPI-NH score was 0.996. The duration and the number of educational sessions on the use of the NPI-NH varied among study sites due to the differences in the knowledge level of the staff. In Japan-HP, the NPI-NH had been used for research, and no session was offered. In JapanLTCFs and in Korea, gerontological nurse coinvestigators provided a one-hour session, and in China and Taiwan, two-hour sessions were provided. In Thailand, the psychiatrist conducted training sessions of a day and a half on the use of the CDR and NPI-NH. The Barthel Index was used to assess the level of activities of daily living . 24 Participants provided written informed consent for study participation. If an attending physician judged a resident as being incapable of giving informed consent, we obtained consent from the authorized proxy. This study was approved by the ethics committee of each academic institution and care facility.
Statistical analysis
Continuous variables were expressed as the median and inter-quartile range, and categorical variables as proportions. Analysis of the NPI-NH was stratified by CDR score to control for dementia severity. 25, 26 The reason for this was that MMSE scores have been shown to be associated with education level and age, 27, 28 and a population-based norm to adjust these two variables was unavailable for the study population.
The relationships between the number of psychotropic prescriptions and MMSE scores, CDR scores, and the number of positively rated NPI-NH subscales were assessed. The frequency score for the NPI-NH subscale was multiplied by the severity score to obtain a Frequency × Severity subscale score (hereafter, F × S). The prevalence of NPI-NH subscale scores between 1 and ≤ 3 (clinically insignificant) and F × S ≥ 4 (clinically significant) was tabulated by study site. The 12 NPI-NH subscale scores were summed to obtain the total NPI-NH score. The significance level was set at P < 0.01 because of the multiple comparisons in the exploratory analysis.
Principal component analysis was conducted to examine the factor structure of the NPI-NH in all samples. JMP version 12 (SAS Institute., Cary, NC, USA) was used for all the statistical analyses.
RESULTS
All of the demographic and clinical characteristics differed significantly among study sites ( Table 1) . The median age range was 77-88. The majority of participants were female except in the Taiwan-NH sample. The median Barthel Index value differed by five times between the lowest value in Korea and the highest in Thailand (Table 1) . Information on the number of years of schooling was available for 92% of the full sample: the proportion of participants with no formal education was 0% in three sites in Japan, 7% in Taiwan, approximately 20% in Korea and China, and 36% in Thailand.
Approximately two thirds of participants had a diagnosis of dementia, and the proportion with a dementia diagnosis showed substantial variation between sites (Table 1) . Dementia type was available for 44% of the full sample, and the diagnoses consisted of Alzheimer's disease (63%), vascular dementia (26%), mixed dementia (3%), and frontotemporal dementia (2%).
Regarding cognitive function, the Chinese and Korean samples had lower MMSE scores than the Taiwanese and Thai samples, and the former had lower CDR score ranges than the latter (Table 1) .
Among the Japanese samples, Japan-GHs had lower median MMSE scores than the other two study sites. In terms of CDR scores, Japan-HP had a wider interquartile range than any other study site ( Table 1 ). The prevalence of any BPSD was related to the median number of NPI-NH items with F × S ≤ 3 and median total NPI-NH score. Taiwan-NH had the lowest prevalence of BPSD and the lowest median total NPI-NH score, and Japan-HP had the highest prevalence of BPSD and the highest median total NPI-NH score ( Table 1) .
Details of psychotropic prescriptions have been published elsewhere (Terada et al., submitted for publication). The highest proportion of participants with an anti-dementia prescription was 74% in China, followed by 54% in Korea, 39.4% in JapanGHs, and 18.7% in Japan-HP. The highest proportion of participants with an antipsychotic prescription was 81.3% in Japan-HP, followed by 48% in Korea, 28.3% in Taiwan, and 20.2% in Japan-GHs. Figure 1 displays the proportion of those with NPI symptoms with 1 ≤ F × S ≤ 3 and F × S ≥ 4 in descending order. Aberrant motor behaviour and eating disorders with F × S ≥ 4 accounted for approximately two thirds of cases, followed by apathy and sleep disorders (Fig. 1) . In contrast, depression, euphoria, and anxiety with NPI 1 ≤ F × S ≤ 3 accounted for approximately one third of cases.
The prevalence of NPI-NH symptoms was examined in the 1 ≤ F × S ≤ 3 and F × S ≥ 4 groups ( Table 2 ). In the 1 ≤ F × S ≤ 3 group, four subscales reached statistical differences among the seven study sites in the CDR = 1 category (Table 2) , and the China-NH had four clinically insignificant NPI-NH subcategories with two to three times higher prevalence than the other five study sites. For example, China-NH had the highest prevalence of eating disorders in the 1 ≤ F × S ≤ 3 group (36.4%), followed by Japan-HP (14.3%) and Taiwan (6.8%). The prevalence of eating disorders was 0% in Japan-GHs, Japan-LTCFs, and Korea-GH/LTC. After stratifying the prevalence of F × S ≥ 4 by study site, among participants with CDR = 1, study sites with higher median total NPI-NH scores had a higher prevalence of F × S ≥ 4 than those with lower median total NPI-NH scores ( Table 3 ). The highest prevalence of delusion was found in China; that of anxiety was in Japan-HP; and that of irritability was in Korea (Table 3 ). The remaining sites generally had a low prevalence on all 12 subscales.
Among participants with CDR = 3, even in study sites with lower median total NPI-NH scores, the prevalence of several F × S ≥ 4 subscales was the highest among the seven sites. For example, the prevalence of NPI-eating F × S ≥ 4 was 29% in Thai- Figure 1 Proportion of Neuropsychiatric Inventory (NPI) frequency × severity <4 (white) and NPI frequency × severity ≥4 by NPI (black) in descending order of NPI, Nursing Home version, frequency × severity ≥4. , F × S ≥ 4; , 1≤ F × S ≤ 3 NHs, and the prevalence of NPI-anxiety F × S ≥ 4 was 15% in Taiwan-NH (Table 3) . Overall, the prevalence of clinically significant agitation and apathy tended to be higher than the other 10 subscales in most of the sites (Table 3) . Factor analysis with varimax rotation was conducted to examine the factor structure in this population. Four factors with Eigen values >1 emerged (Table 4) . Factor 1 indicated aggression (agitation, anxiety, irritability, aberrant motor behaviour); Factor 2 reflected psychosis (delusions, hallucinations, elation); Factor 3 indicated detachment/disinhibition (depression, apathy, disinhibition); and Factor 4 indicated sleep/appetite. These four factors explained 69% of the variance.
DISCUSSION
This study examined the regional differences in the prevalence of BPSD in LTC settings while controlling for the severity of dementia and severity of BPSD. The prevalence of BPSD was found to be associated with dementia-specific facilities, severity of dementia, and severity and type of BPSD.
This study shows the importance of controlling for the severity of both dementia and BPSD when comparing the prevalence of BPSD among multiple sites. For 1 ≤ F × S ≤ 3 subscale scores, regional differences in the prevalence of BPSD were mostly found in the CDR = 1 category.
Our assumption was that eating and sleeping disorders would be affected by service and environmental factors. We expected to find a lower prevalence of sleep and appetite problems in facilities such as group homes, which provide a home-like environment with private rooms, than the other types of LTCFs. However, three study sites including Japan-GH had zero prevalence of clinically insignificant eating disorder in the CDR = 1 category. In the CDR = 3 group, the prevalence of eating/sleeping disorders with F × S ≥ 4 did not reach statistical significance, and was around 10% to 20% in all of the study sites. This suggests that the progression of dementia plays a greater role than environmental factors in the development of eating and sleeping disorders.
A previous study in the Netherlands found that the association between environmental factors and staff care time was significantly associated with the level of apathy. 8 In dementia special care units where the staff spent more time on care activities, the patients showed lower levels of apathy than those in regular units. Other environmental correlates did not predict neuropsychiatric symptoms. 8 Our findings do not support those of the Dutch study. We found that the severity of dementia appears to be a major factor in the prevalence of clinically significant apathy, as it Neuropsychiatric symptoms in Asia © 2018 Japanese Psychogeriatric Society was much higher than clinically insignificant apathy in the CDR = 3 group in most of the sites. In terms of the association between severity of dementia and severity of symptoms, cases with clinically significant apathy, aberrant motor behaviour, and eating disorders accounted for approximately two thirds of cases with these symptoms in each category. Our results are in line with a Taiwanese crosssectional study, 29 in which patients with higher CDR scores tended to have higher NPI-NH F × S scores for apathy, aberrant motor behaviour, eating and sleeping disorders, agitation, and delusions. A systematic review of the course of BPSD showed that symptoms fluctuated during a 2-year follow-up period. 30 Affective symptoms became less severe, while agitation and apathy became more severe. Prospective studies on the course of BPSD in Europe found that the severity of apathy 31, 32 increased during follow-up. Our findings are in accordance with those prospective studies. Worsening of aberrant motor behaviour 31 and agitation subsyndromes such as aggression and irritability were also reported. 32 One of the unexpected findings was a high prevalence of clinically significant apathy in the CDR = 3 group in Japanese LTCFs and GHs. This may be related to the lower caregiver burden of apathy compared with that of aggression because a survey of formal caregivers of dementia in Japan reported that behaviour that affected others, such as physical/verbal aggression and lower activities of daily living, were predictors of caregiver burden. 33 Closer attention to apathy is necessary as it was associated with weight loss in a longitudinal study of Dutch nursing homes. 34 Other than apathy, the prevalence of clinically significant depression, disinhibition, and aberrant motor behaviour showed significant regional differences in the CDR 3 group. These differences may reflect the referral biases and admission policies of the facilities. Japan-HP admits patients with severe BPSD, and the prevalence of BPSD was 100%. Further, the CDR 1 group with severe clinical symptoms such as delusions and irritability were over-represented in the dedicated dementia care facilities. A systematic review identified several risk factors of NH admissions, and specific types of BPSD were associated with NH admissions, 35 such as aggression, hallucinations, and depression. In our survey, the prevalence of these BPSD tended to be higher in dedicated dementia care facilities than in general LTCFs.
Most of the Thai sample did not have a diagnosis of dementia. They were unlikely to have major psychiatric disorders because of the facilities' admission policies. It is possible that some participants with cognitive impairments did not have dementia. European studies have found that long-term care residents and those receiving home care without dementia displayed neuropsychiatric symptoms. 36, 37 A Belgian study showed that some BPSD were specific to dementia such as hallucinations, aberrant motor behaviour, and eating disorders, 37 and other types of BPSD were more common in the dementia sample than the non-dementia sample, such as agitation, apathy, anxiety, and delusions. 37 This type of research will facilitate care for older persons with BPSD in countries with limited fiscal and human resources for dementia care.
The factor structure observed in our study is in agreement with those of previous studies for Factor 1 (aggression), Factor 2 (psychosis), and Factor 4 (sleep/appetite). 5 The combination of apathy, depression, and disinhibition in Factor 3 is less commonly reported. However, their co-occurrence was reported in a previous study that showed that these two neuro-psychiatric symptoms were coupled with aberrant motor behaviour or elation in approximately 10% of the sample. 38 Despite the heterogeneity of our sample, these previous studies support our factor structure.
To the best of our knowledge, this is the first multi-centre cross-county study to survey the prevalence of BPSD in cognitively impaired older residents in LTC settings in Asia. Despite the heterogeneity of the sample, the results show a consistent pattern in the prevalence of BPSD measured by the NPI-NH.
Limitations of the research
The major limitation of the study was that a diagnosis of dementia was not available for 30% of the sample, and we therefore relied on screening using the cognitive function test to examine the severity of dementia. We believe that the majority of those without a dementia diagnosis had dementia. In a dementia care unit in China-NH, only 38% had a diagnosis of dementia, yet over 70% of the residents were prescribed anti-dementia drugs. In Japan, patients with psychiatric diseases are covered by medical insurance and are treated at psychiatric institutions that have long-term care wards. Thus, the Japanese samples in LTCFs were unlikely to have had major psychiatric illnesses in this study.
A lack of information on the type of dementia in the majority of the sample is also a limitation. The belief that dementia is a part of normal aging is still prevalent, even in highly Westernized nations like Singapore, 39 and people probably do not seek treatment. Thus, obtaining information on the type of dementia is likely to remain difficult in Asian countries.
The effects of environmental factors on the prevalence of BPSD could not be examined, although data were collected. The major reason was that four out of seven study sites needed to recruit more than one facility to attain the sample size of 100 in the 6-month data collection period because of the low turnover of residents; the sample size for each facility was therefore too small to examine the association between environmental factors and the prevalence of BPSD.
The prevalence of BPSD measured by the NPI-NH varied among study sites, although the differences were not statistically significant. Statistical power was reduced after stratification by CDR. Residents' lifestyles prior to admission and expectations for care may have influenced the occurrence of BPSD. In future studies, changes in BPSD after admission need to be monitored.
The differences in the educational backgrounds of the staff members and the method of ascertaining BPSD using the NPI-NH among study sites may have influenced the prevalence of BPSD. However, a systematic bias for over-or under-reporting by study site was not detected, and the pattern of the prevalence of BPSD by severity of dementia is consistent with prospective studies conducted in Europe. 31, 32 Conclusions We conducted a cross-sectional study of the prevalence of BPSD among cognitively impaired residents in LTC settings in seven study sites in East Asia. A high prevalence of BPSD was found even in facilities where the residents generally had mild to moderate cognitive impairment. However, after the sample was stratified by severity of BPSD and severity of dementia, differences in the prevalence of BPSD among study sites did not reach statistical significance for most of the NPI-NH items. The differences in the prevalence o NPI-NH subscales among study sites may reflect referral and selection biases in the regions where dementia-specific facilities accept people with BPSD, which informal caregivers find difficult to cope with. Future prospective studies are needed to address the impact of environmental and care factors on the occurrence of BPSD in Asian countries, because attitudes toward the elderly, medical and social welfare systems, and expectations of care differ between Asian and Western cultures.
